A permissive role for phosphatidylinositol 3-kinase in the Stat5-mediated expression of cyclin D2 by the interleukin-2 receptor.
The interleukin-2 (IL-2) receptor promotes T cell proliferation in part by inducing the expression of D-type cyclins, which enable cells to progress from the G1 to S phase of the cell cycle. We previously showed that the IL-2 receptor induces expression of cyclin D2 by activating the transcription factor Stat5, which binds directly and immediately to a site upstream of the cyclin D2 promoter. We show here that subsequent transcription of the cyclin D2 gene occurs by a delayed, cycloheximide-sensitive mechanism, which implies the involvement of additional regulatory mechanisms. The transcription factor c-Myc is induced by Stat5 and is reported to bind to two E box motifs in the cyclin D2 promoter. However, in IL-2-stimulated T cells, c-Myc does not appear to be involved in cyclin D2 induction, since we found that these two E boxes are preferentially bound by USF-1 and USF-2 and, moreover, are dispensable for cyclin D2 promoter activity. Instead, we found that Stat5 activates the phosphatidylinositol 3-kinase (PI3 kinase) pathway by a delayed, cycloheximide-sensitive mechanism and that PI3 kinase activity is essential for the induction of cyclin D2 by Stat5. Chromatin immunoprecipitation experiments revealed that PI3 kinase is required for the optimal binding of RNA polymerase II to the promoters of cyclin D2 as well as other genes. Our results reveal a novel link between PI3 kinase and RNA polymerase II promoter binding activity and demonstrate discrete, coordinated roles for the PI3 kinase and Stat5 pathways in cyclin D2 transcription.